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Description

[0001] This application claims priority to Chinese pa-
tent application No. 202210248904.0, filed on March 14,
2022, titled "jitter compensation device and method for
high-precision pointing system", the entire contents of
which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The disclosure relates to a jitter compensation
device for a high-precision pointing system and a jitter
compensation method, and belongs to a field of adaptive
optics.

BACKGROUND

[0003] Traditionally, the precision test of pointing sen-
sors conducted on the ground can only measure at a limit
level of 1". For tests with higher precision, the influencing
factors include air disturbance, ground jitter, and specific
random jitter inside the equipment with motor-controlled
components. Air disturbance can be eliminated by instal-
ling the entire set of equipment in a confined space and
controlling the airflow in the confined space. Ground jitter
can be eliminated to a certain extent through the founda-
tion, but the highest level is usually Level E. The jitter
inside the equipment can only be reduced to a certain
extent but cannot be eliminated. The ground precision
tests performed by taking various control measures and
using traditional methods cannot realize precision tests
for pointing sensors with higher precision.

SUMMARY

[0004] The purposes of the disclosure are to overcome
a jitter problem of a traditional precision test system and
to provide a high-stability simulation system that can
realize a sensor test with milli-arcsecond precision.
[0005] Technical solutions of the disclosure are pro-
vided as follows.

[0006] A jitter compensation device for a high-preci-
sion pointing system is provided. The device includes: an
adjustable color temperature light source (1), areticle (2),
an adjustable diaphragm (3), a light source collimation
system (4), abeam splitting system (5), a neutral attenua-
tion sheet (6), areflecting mirror (7), ajitter compensation
system (11), a signal light beam-expanding system (12),
a reference light beam-expanding system (8), a micro-
scopic imaging system (9), a detector (10), a sensor (13)
and a mounting bracket (14) of the sensor (13);

in which the adjustable color temperature light
source (1) emits quasi-monochromatic light and
composite light with different color temperatures to
illuminate the reticle (2), the quasi-monochromatic
light and the composite light are collimated into
quasi-parallel light by the light source collimation
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system (4), and then splitinto a reference light beam
and a test light beam by the beam splitting system
(5), in which the reference light beam propagates
toward the neutral attenuation plate (6), and the test
light beam propagates toward the jitter compensa-
tion system (11), and the adjustable diaphragm (3) is
provided between the reticle (2) and the light source
collimation system (4) to control an amount of light
passing through and suppress stray light;

the reference light beam first passes through the
neutral attenuation plate (6) for a first energy at-
tenuation, and then after being reflected by the re-
flecting mirror (7), passes through the neutral at-
tenuation plate (6) for a second energy attenuation,
and the light beam after the second energy attenua-
tion is split into a second reference light beam and a
third reference light beam by the beam splitting
system (5), in which the second reference light beam
propagates toward the reference light beam-ex-
panding system (8), the third reference light beam
propagates toward the light source collimation sys-
tem (4) and as a non-working light beam, is absorbed
by structure, and the second reference light beam,
after being expanded, is directly imaged via the
microscopic imaging system (9) and received by
the detector (10); and

the test light beam passes through the jitter com-
pensation system (11), the signal light beam-ex-
panding system (12) and finally reaches a focal
plane of the sensor (13), a reflecting mirror is ar-
ranged at an entrance of a secondary mirror of the
sensor, and a part of the testlight beam is reflected by
the reflecting mirror back to the signal light beam-
expanding system (12) and then propagates to the
beam splitting system (5) through the jitter compen-
sation system (11), to form a second test light beam
and a third test light beam, in which the third test light
beam propagates toward the light source collimation
system (4), and as a non-working light beam, is
absorbed by structure, and the second test light
beam propagates toward the reference light beam-
expanding system (8), and is expanded by the re-
ference light beam-expanding system (8) and am-
plified by the microscopic imaging system (9), and
then received by the detector (10).

[0007] Furthermore, the adjustable color temperature
light source (1) uses a light emitting diode (LED) as a light
source to emit the quasi-monochromatic light and the
composite light with different color temperatures, an en-
ergy of the emitted quasi-monochromatic light and the
emitted composite light meets a sensitivity requirement
of the pointing measurement sensor (13) for a fixed star
sensitivity in arange of OMv to 10Mv; and a spectral range
of the adjustable color temperature light source (1) is a
whole spectral range of 400nm to 900nm.

[0008] Furthermore, the reticle (2) is processed by
mask etching, types of fixed star spots distributed on
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the reticle comprise afixed star spot in a specific sky area
and a star spot in an array, and the distributed star spots
have different calibers; in order to ensure an intensity of
light energy of a returned signal light, a diameter of a
central star spot is designed to be 400 microns, and
peripheral star spots are etched by equivalent to star
spot diameters through different star spot magnitude
relationships.

[0009] Furthermore, the light source collimation sys-
tem (4) performs an aberration elimination process on a
whole spectral range to ensure that a size of dispersion
speckle is smaller than a diameter of the minimum star
spot on the reticle.

[0010] Furthermore, a light beam-splitting ratio of the
beam splitting system (5) is controlled to be 50%: 50%, to
split a collimated light beam.

[0011] Furthermore, the neutral attenuation plate (6)
attenuates an energy of the reference light beam to
ensure that an energy difference between a light spot
of the second test light beam and a light spot of the
second reference light beam is within 10%, and the
neutral attenuation plate (6) also limits an aperture of
the reference light beam; and

an angle between the reflecting mirror (7) and an optical
axis is 90.2°, so that a pixel pitch between a light spot of
the returned second reference light beam and a light spot
of the returned second test light beam is greater than 50
pixels.

[0012] Furthermore, the jitter compensation reflecting
mirror (11) is rotatable around two axes to adjust a light
emitting direction, a jitter frequency of the jitter compen-
sation reflecting mirror (11) is greater than 500 Hz, and
Proportional-Integral-Derivative (PID) is used to control
swing of the jitter compensation reflecting mirror, to
achieve a compensation for environmental jitter not
greater than 100 Hz, in which the two axes are a pitch
axis and a yaw axis, respectively.

[0013] Furthermore, the signal light beam-expanding
system (12) is a telescopic system, and is configured to
expand a light beam from 30mm to 200 mm, and the
signal light beam-expanding system (12) adopts a two-
reflecting mirror design, in which a primary mirror is
designed into a positive axis paraboloid, and a secondary
mirror is designed into a positive axis hyperboloid;

the sensor (13) is a measured star sensor to be
measured, and the mounting bracket (14) is used
for mounting the sensor (13); and

the reference light beam-expanding system (8) com-
prises two stages of beam-expanding, during a
beam-expanding process, a light beam is first ex-
panded from 3.2mm to 40 mm and then expanded
from 40 mm to 400mm, a first stage of beam-ex-
panding adopts a structure of a transmission tele-
scope system, and a second stage of beam-expand-
ing system adopts a two-reflecting mirror design with
a beam-expanding ratio of 12.5 times, in which pri-
mary and secondary mirrors are designed as posi-
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tive axis parabolic mirrors, and both are made of
microcrystalline glass.

[0014] Furthermore, the microscopic imaging system
(9) amplifies and images the reference light beam and a
signal light beam, the microscopic imaging system (9)
adopts a two-reflecting mirror design to converge the
obtained 400mm light beam, and has a focal length of
5000mm, in which a primary mirror is designed into a
positive axis paraboloid, and a secondary mirror is de-
signed into a positive axis hyperboloid; and

the detection imaging system (10) is capable of detecting
a reflected light energy at 10 Mv and achieving star spot
extraction greater than 500 Hz.

[0015] The disclosure also provides a jitter compensa-
tion method, the method includes the following steps:

Step 1, extracting, by the microscopic imaging sys-
tem, centroids of two detected light spots;

Step 2, determining an offset amount by comparing
the centroid obtained by returning the second test
light beam with a case without jitter compensation,
and if there is an offset, driving pitch and yaw axes of
the jitter compensation reflecting mirror for jitter
compensation; and

Step 3, re-determining an offset between light spots
formed by the second test light beam and the second
reference light beam through the microscopic ima-
ging system, repeating steps 2 and 3 until there is no
offset between light spots of the second test light
beam and the second reference light beam, and
monitoring a next moment after the jitter compensa-
tion is completed.

[0016] The advantages of the disclosure compared
with the related art are illustrated below.

[0017] The calibration device of the disclosure com-
pares and judges the signal light and the reference light,
and compensates by rapidly swinging the two axes of the
jitter compensation reflecting mirror, so that a stable light
beam at the signal end can be obtained, thereby provid-
ing highly stable fixed star light for the precision test of
high-precision or ultra-high-precision sensors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1is a schematic diagram of a calibration device
of the disclosure.
FIG. 2 is a flowchart of a jitter compensation process
of the disclosure.

DETAILED DESCRIPTION

[0019] The disclosure splits a collimated light beam
from a light resource into a reference light and a signal
light. The signal light is reflected by a reflecting mirror
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arranged on a frontend surface of a sensor. The pitch and
yaw of the jitter compensation reflecting mirror are con-
trolled by resolving the signal light and the reference light,
thereby ensuring a high stability of the emitted light and
providing fixed star spots for a precision test of the high-
precision sensor.

[0020] The overall structure of a jitter compensation
device of the disclosure is shown in FIG. 1. The device
includes: an adjustable color temperature light source 1,
a reticle 2, an adjustable diaphragm 3, a light source
collimation system 4, a beam splitting system 5, a neutral
attenuation sheet 6, a reflecting mirror 7, a jitter compen-
sation system 11, a signal light beam-expanding system
12, areference light beam-expanding system 8, a micro-
scopicimaging system 9, adetector 10, asensor 13anda
mounting bracket 14 of the sensor 13.

[0021] The adjustable color temperature light source 1
emits quasi-monochromatic light and composite light
with different color temperatures to illuminate the reticle
2, the quasi-monochromatic light and the composite light
are collimated into quasi-parallel light by the light source
collimation system 4, and then split into a reference light
beam and a test light beam by the beam splitting system
5. The reference light beam propagates toward the neu-
tral attenuation plate 6, and the test light beam propa-
gates toward the jitter compensation system 11. The
adjustable diaphragm 3 is provided between the reticle
2 and the light source collimation system 4 to control an
amount of light passing through and suppress stray light.
[0022] The reference light beam first passes through
the neutral attenuation plate 6 for a first energy attenua-
tion, and then after reflection through the reflecting mirror
7, passes through the neutral attenuation plate 6 for a
second energy attenuation. The light beam after the
second energy attenuation is split into a second refer-
ence light beam and a third reference light beam by the
beam splitting system 5. The second reference light
beam propagates toward the reference light beam-ex-
panding system 8, and the third reference light beam
propagates toward the light source collimation system 4.
The third reference light beam is a non-working light
beam and is absorbed by structure. The second refer-
ence light beam, after being expanded, is directly imaged
via the microscopicimaging system 9 and received by the
detector 10.

[0023] The test light beam passes through the jitter
compensation system 11, the signal light beam-expand-
ing system 12 and finally reaches a focal plane of the
sensor 13. A reflecting mirror is arranged at an entrance
of a secondary mirror of the sensor. A part of the test light
beam is reflected by the reflecting mirror back to the
signal light beam-expanding system 12 and then propa-
gates to the beam splitting system 5 through the jitter
compensation system 11, to form a second test light
beam and a third test light beam. The third test light beam
propagates toward the light source collimation system 4,
and the third test light beam is a non-working light beam
and is absorbed by structure. The second test light beam
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propagates toward the reference light beam-expanding
system 8, and is expanded by the reference light beam-
expanding system 8 and amplified by the microscope
imaging system 9, and then received by the detector 10.
[0024] The adjustable color temperature light source 1
uses a light emitting diode (LED) as a light source, which
can emit the quasi-monochromatic light and the compo-
site light with different color temperatures, such as a color
temperature of 6000K. An energy of the emitted light can
meet a sensitivity requirement of the pointing measure-
ment sensor 13 for a fixed star sensitivity in a range of
OMv to 10Myv, and a spectral range of the adjustable color
temperature light source 1 is a whole spectral range of
400nm to 900nm.

[0025] The reticle 2 is processed by mask etching.
Types of fixed star spots distributed on the reticle include
afixed star spotin a specific sky area and a star spotinan
array. The distributed star spots have different calibers. In
order to ensure an intensity of light energy of a returned
signal light, a diameter of a central star spot on the reticle
2 is designed lager to be 400 microns, and peripheral star
spots are etched by equivalent to star spot diameters
through different star spot magnitude relationships.
[0026] A 20mm reflecting mirror is placed at the center
ofthe sensor to reflect ajitter signal to be measured. After
returning to a detection branch, an aperture of the jitter
signal light is reduced to 3.2mm. A vibration signal light
beam needs to be expanded to an acceptable range.
According to the requirements of star magnitude, the light
beam received by the sensor is very weak, and the
returned light beam is even weaker due to the limited
aperture. The above factor should be fully considered,
and a frame rate should be taken into account to select a
suitable charge coupled device (CCDO to meet the re-
quirements. In order to achieve a compensation accu-
racy of 0.1", and a compensation resolution reaches
0.01", an star spot positioning is performed using a
centroid compensation algorithm. When the vibration
signal light beam is offset, the CCD pixel corresponds
to 0.1". The detection star spot signal occupies 3-8 CCD
pixels, thereby ensuring the detection accuracy.

[0027] The input light flux from an end face of the
reflecting mirror of the sensor to a detection system is
4. Since the simulation of 10-magnitud star is the limiting
detection case of the system, the corresponding lumi-
nance value is 2.67x10-10Ix, and a relationship between
an outlet luminance of a collimator and the star spotsis as
follows:

E(1)= %[?jzf(z)L(z)

[0028] When a 40p.m star spot simulates at 10Myv, the
luminance value corresponding to the 40p.m at the outlet
ofthe collimatoris 2.67x10-10Ix, and the luminance value
corresponding to 400.m at the outlet of the collimator is
2.67x108Ix. The luminance value reflected back to the
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detection system is calculated according to the lumi-
nance value to determine a final camera.

[0029] The adjustable diaphragm 3 can effectively con-
trol the amount of light entering the system and suppress
stray light.

[0030] The light source collimation system 4, having a
designed working spectrum of 400nm to 900nm, is com-
posed of a transmission structure, has a designed field of
view of 20=12.6° and a designed entrance pupil of
30mm, which means that after the light beam from the
light source passes through the collimation system, the
diameter of the light beam is 30mm.

[0031] Thelightsource collimation system performs an
aberration elimination process on the whole spectrum to
ensure that a size of dispersion speckle is smaller than a
diameter of the minimum star spot on the reticle. In the
disclosure, the size of the dispersion speckle is controlled
within 22 microns.

[0032] The beam splitting system 5 splits the colli-
mated light beam into two beams, and within the de-
signed spectral range of 400nm to 900nm, the energy
of the two light beams accounts for 50%, respectively.
[0033] The neutral attenuation plate 6 attenuates the
energy of the reference light to ensure that an energy
difference between a light spot of the signal light and a
light spot of the reference light obtained is within 10%. In
addition, the aperture of the reference light is limited to
about 3.2 mm.

[0034] The reflecting mirror (7) has an angle of 90.2°
with an optical axis, to ensure that under ideal conditions,
apixel pitch between a light spot of the returned reference
light and a light spot of the returned signal light is greater
than 50 pixels, to ensure an extraction accuracy for both
light spots.

[0035] The jitter compensation system 11 can rotate
around two axes to adjust a light emitting direction. In
order to ensure that a final compensation frequency is
greater than 100HZ, and a jitter frequency of the jitter
compensation reflecting mirror is greater than 500 Hz.
The two axes are a pitch axis and a yaw axis, respectively.
[0036] The signallight beam-expanding system 12isa
telescopic system, which can expand a light beam from
30mm to 200 mm, and the signal light beam-expanding
system 12 adopts a two-reflecting mirror design, in which
a primary mirror is designed into a positive axis para-
boloid, and a secondary mirror is designed into a positive
axis hyperboloid. Since it is a reflective system, there is
no need to consider the effect of color difference.
[0037] The sensor 13 is a measured sensor, which is
mainly a high-precision star sensor, such as an ultra-high
star sensor or a milli-arcsecond star sensor, etc. The
mounting bracket 14 is used for mounting the sensor.
[0038] The reference light beam-expanding system 8
includes two stages of beam-expanding. During a beam-
expanding process, a light beam is first expanded from
3.2mm to 40 mm and then expanded from 40 mm to
400mm. A first stage of beam-expanding adopts a struc-
ture of a traditional transmission telescope system, and a
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second stage of beam-expanding system adopts a two-
reflecting mirror design with a beam-expanding ratio of
12.5 times, in which primary and secondary mirrors are
designed as positive axis parabolic mirrors, and both of
which are made of microcrystalline glass. The system is
an ideal beam-expanding system, the wave aberration
introduced within the range of 0.5’ is very small, result-
ing in negligible star spot distortion.

[0039] The microscopic imaging system 9 converges
the obtained light beam of 400mm, and a convergence
system also adopts a two-reflecting mirror design with a
focal length of 5000mm. The primary mirror is design into
a positive axis paraboloid, and a secondary mirror adopts
a positive axis hyperboloid design. Since it is a reflective
system, there is no need to consider the effect of color
difference.

[0040] The detection imaging system 10 with a high
sensitivity is capable of detecting a reflected light energy
at 10Myv, and has a function of open-window extraction,
achieving star spot extraction greater than 500 Hz.
[0041] As shown in FIG. 2, a jitter compensation pro-
cess is provided as follows. A collimated image of the
reticle is divided into two beams by the beam splitting
mirror, i.e., a signal light beam (a test light beam) and a
reference light beam. The signal light enters into the
sensor after passing through the entire jitter compensa-
tion system. Part of the energy of the on-axis light spot is
reflected back into the microscopic imaging system
through the reflecting mirror at the front end of the sensor,
to obtain a light spot of the signal light, and the other
reference light enters directly into a behavior imaging
system to obtain a light spot of the reference light. The
microscopic imaging system extracts centroids of two
detected light spots, and an offset is determined by
comparing with a case without jitter compensation. If
there is an offset, pitch and yaw axes of the jitter com-
pensation reflecting mirror are driven for compensation.
An offset between the light spot of the signal light and the
light spot of the reference light is re-determined through
the microscopic imaging system. The above processes
are repeated until there is no offset between the light spot
of the signal light and the light spot of the reference light,
and a next moment is monitored after the jitter compen-
sation is completed. Since a response frequency and a
detection imaging frequency of the jitter compensation
system are not less than 500Hz, the above jitter com-
pensation process is completed in milliseconds.

[0042] The contents that are not described in detail in
the specification of the disclosure belong to common
knowledge known to those skilled in the art.

Claims

1. A jitter compensation device for a high-precision
pointing system, comprising: an adjustable color
temperature light source (1), a reticle (2), an adjus-
table diaphragm (3), a light source collimation sys-
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tem (4), a beam splitting system (5), a neutral at-
tenuation sheet (6), a reflecting mirror (7), a jitter
compensation system (11), a signal light beam-ex-
panding system (12), a reference light beam-ex-
panding system (8), a microscopic imaging system
(9), a detector (10), a sensor (13) and a mounting
bracket (14) of the sensor (13);

wherein the adjustable color temperature light
source (1) emits quasi-monochromatic light and
composite light with different color temperatures
to illuminate the reticle (2), the quasi-monochro-
maticlightand the composite light are collimated
into quasi-parallel light by the light source colli-
mation system (4), and then splitinto areference
light beam and a test light beam by the beam
splitting system (5), wherein the reference light
beam propagates toward the neutral attenuation
plate (6), and the test light beam propagates
toward the jitter compensation system (11),
and the adjustable diaphragm (3) is provided
between the reticle (2) and the light source
collimation system (4) to control an amount of
light passing through and suppress stray light;
the reference light beam first passes through the
neutral attenuation plate (6) for a first energy
attenuation, and then after being reflected by the
reflecting mirror (7), passes through the neutral
attenuation plate (6) for a second energy at-
tenuation, and the light beam after the second
energy attenuation is split into a second refer-
ence lightbeam and a third reference light beam
by the beam splitting system (5), wherein the
second reference light beam propagates toward
the reference light beam-expanding system (8),
the third reference light beam propagates to-
ward the light source collimation system (4)
and as a non-working light beam, is absorbed
by structure, and the second reference light
beam, after being expanded, is directly imaged
via the microscopic imaging system (9) and
received by the detector (10); and

the test light beam passes through the jitter
compensation system (11), the signal light
beam-expanding system (12) and finally
reaches a focal plane of the sensor (13), a
reflecting mirror is arranged at an entrance of
a secondary mirror of the sensor, and a part of
the test light beam is reflected by the reflecting
mirror back to the signal light beam-expanding
system (12) and then propagates to the beam
splitting system (5) through the jitter compensa-
tion system (11), to form a second testlight beam
and a third test light beam, wherein the third test
light beam propagates toward the light source
collimation system (4), and as a non-working
light beam, is absorbed by structure, and the
second test light beam propagates toward the
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reference light beam-expanding system (8), and
is expanded by the reference light beam-ex-
panding system (8) and amplified by the micro-
scopicimaging system (9), and then received by
the detector (10).

The device of claim 1, wherein the adjustable color
temperature light source (1) uses a light emitting
diode (LED) as a light source to emit the quasi-
monochromatic light and the composite light with
different color temperatures, an energy of the
emitted quasi-monochromatic light and the emitted
composite light meets a sensitivity requirement of
the pointing measurement sensor (13) for a fixed star
sensitivity in a range of OMv to 10Mv; and a spectral
range of the adjustable color temperature light
source (1) is a whole spectral range of 400nm to
900nm.

The device of claim 1, wherein the reticle (2) is
processed by mask etching, types of fixed star spots
distributed on the reticle comprise a fixed star spotin
a specific sky area and a star spotin an array, and the
distributed star spots have different calibers; in order
to ensure an intensity of light energy of a returned
signal light, a diameter of a central star spot is de-
signed to be 400 microns, and peripheral star spots
are etched by equivalent to star spot diameters
through different star spot magnitude relationships.

The device of claim 3, wherein the light source
collimation system (4) performs an aberration elim-
ination process on a whole spectral range to ensure
that a size of dispersion speckle is smaller than a
diameter of the minimum star spot on the reticle.

The device of claim 1, wherein a light beam-splitting
ratio of the beam splitting system (5) is controlled to
be 50%: 50%, to split a collimated light beam.

The device of claim 1, wherein the neutral attenua-
tion plate (6) attenuates an energy of the reference
light beam to ensure that an energy difference be-
tween a light spot of the second test light beam and a
light spot of the second reference light beam is within
10%, and the neutral attenuation plate (6) also limits
an aperture of the reference light beam; and

an angle between the reflecting mirror (7) and an
optical axis is 90.2°, so that a pixel pitch between a
light spot of the returned second reference light
beam and a light spot of the returned second test
light beam is greater than 50 pixels.

The device of claim 1, wherein the jitter compensa-
tion reflecting mirror (11)is rotatable around two axes
to adjust a light emitting direction, a jitter frequency of
the jitter compensation reflecting mirror (11) is great-
er than 500 Hz, and Proportional-Integral-Derivative



10.

1 EP 4 495 551 A1

(PID) is used to control swing of the jitter compensa-
tion reflecting mirror, to achieve a compensation for
environmental jitter not greater than 100 Hz, wherein
the two axes are a pitch axis and a yaw axis, respec-
tively.

The device of claim 1, wherein the signal light beam-
expanding system (12) is a telescopic system, and is
configured to expand a light beam from 30mm to 200
mm, and the signal light beam-expanding system
(12) adopts a two-reflecting mirror design, wherein a
primary mirror is designed into a positive axis para-
boloid, and a secondary mirror is designed into a
positive axis hyperboloid;

the sensor (13) is a measured star sensor to be
measured, and the mounting bracket (14) is
used for mounting the sensor (13); and

the reference light beam-expanding system (8)
comprises two stages of beam-expanding, dur-
ing a beam-expanding process, a light beam is
first expanded from 3.2mm to 40 mm and then
expanded from 40 mm to 400mm, a first stage of
beam-expanding adopts a structure of a trans-
mission telescope system, and a second stage
of beam-expanding system adopts a two-re-
flecting mirror design with a beam-expanding
ratio of 12.5 times, wherein primary and second-
ary mirrors are designed as positive axis para-
bolic mirrors, and both are made of microcrystal-
line glass.

The device of claim 8, wherein the microscopic ima-
ging system (9) amplifies and images the reference
light beam and a signal light beam, the microscopic
imaging system (9) adopts a two-reflecting mirror
design to converge the obtained 400mm light beam,
and has a focal length of 5000mm, wherein a primary
mirror is designed into a positive axis paraboloid, and
a secondary mirror is designed into a positive axis
hyperboloid; and

the detection imaging system (10) is capable of
detecting a reflected light energy at 10 Mv and
achieving star spot extraction greater than 500 Hz.

A jitter compensation method based on the jitter
compensation device for a high-precision pointing
system of any one of claims 1-9, the method com-
prises the following steps:

Step 1, extracting, by the microscopic imaging
system, centroids of two detected light spots;
Step 2, determining an offset amount by com-
paring the centroid obtained by returning the
second test light beam with a case without jitter
compensation, and if there is an offset, driving
pitch and yaw axes of the jitter compensation
reflecting mirror for jitter compensation; and
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Step 3, re-determining an offset between light
spots formed by the second test light beam and
the second reference light beam through the
microscopic imaging system, repeating steps
2 and 3 until there is no offset between light
spots of the second test light beam and the
second reference light beam, and monitoring
a next moment after the jitter compensation is
completed.
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